Research in the area of social networks and health has demonstrated that lay social network members play a critical role in the early stages of the illness career, influencing key decisions and pathways to formal care. Here, we revisit and extend this body of work, examining how the lay social network context can moderate the influence of treatment experiences on recovery outcomes as the illness career unfolds. To achieve this goal, we address two research questions, drawing on a longitudinal sample of people making their initial contact with the mental health treatment system: First, we explore how treatment experiences, lay social network characteristics, and recovery outcomes change over 2 years, beginning with the point of entry into treatment. Second, we examine whether the relationship between perceived treatment experiences and recovery outcomes is contingent on characteristics of the lay network context in which clients are socially embedded, focusing on the network's cultural orientation toward medical professionals. We find that positive treatment interactions facilitate improved self-esteem, mastery, role functioning, recovery optimism, and global functioning when the lay network culture is pro-medical, but largely have null effects on the recovery process when the lay network is more hostile to medical professionals.
work consistently suggests that both lay and professional supporters play a critical role in health services utilization and recovery from an episode of mental illness. On the one hand, sociologists have established the importance of friends, family members, and other informal caregivers in shaping an individual's illness career, focusing largely on the resources flowing through networks (Carpentier & Bernard, 2011; Perry & Pescosolido, 2015; Pescosolido, 2006; Pescosolido et al., 1998a) . On the other hand, a large literature in psychology has examined the influence of relationships with mental health treatment providers and experiences in treatment on outcomes (Adams et al., 2007; Cruz & Pincus, 2002) . However, these two lines of research have seldom been integrated to examine both formal and informal network contexts, in tandem or in interaction.
Here, we revisit and extend these two bodies of research, examining how the lay social network context can moderate the influence of treatment experiences on recovery outcomes as the illness career unfolds. To achieve this goal, we address two research questions, drawing on a longitudinal sample of egos (i.e. focal respondents) making their initial contact with the mental health treatment system: First, we explore how treatment experiences and attitudes, basic lay social network characteristics, and recovery outcomes change over time in the sample, beginning with the point of entry into treatment and ending about 2 years later. Consistent with contemporary views on recovery, we emphasize development of a positive self-concept, return to former social roles and identities, optimism about one's ability to manage serious mental illness in the future, and psychological, social, and occupational functioning (Markowitz, 2001) . Second, we examine whether the relationship between perceived treatment experiences and recovery outcomes is contingent on characteristics of the broader lay network context in which providers and mental health clients are socially embedded. In conceptualizing the informal social safety net, we focus on the network's cultural orientation toward medical professionals.
Background
Formal and informal social networks are critical for individuals experiencing the onset, response to, and prolonged management of serious health problems (Abbott et al., 2012; Lively & Smith, 2011 ). An extensive area of scholarship has focused on access to social resources through network ties, including the ways that differing forms of support can directly and indirectly shape mental and physical health outcomes. Emotional support from personal networks, for example, can engender a sense of belonging and positive feelings of self-esteem and mastery-important psychological mechanisms linking networks to health (Thoits, 2011; Uchino, 2004; Pernice-Duca, 2010; Bracke et al., 2008) . Similarly, instrumental support (e.g. providing transportation or childcare) and informational support (e.g. advice about how to find the best medical care) can have an important impact on health behaviors, influencing health services utilization, treatment retention, and treatment compliance in the context of various health problems, including serious mental illness (Dracup, 2013; Perry & Pescosolido, 2012; Pullen et al., 2014) . Importantly, social resources can also buffer the effects of stressful life circumstances, enabling vulnerable individuals with otherwise limited resources to make choices that improve their health and wellbeing (Thoits, 2011) .
Another way social relationships may influence individuals' health is through social regulation. Members of social networks may employ overt and subtle tactics to surveil, persuade, cajole, and regulate behaviors in routine circumstances and during the course of an unfolding health crisis. Research consistently finds that within marital relationships, for example, men are subject to substantial efforts by their partners to influence and control their health (Umberson, 1992) . This has been shown to have salubrious effects, such as reductions in unhealthy behaviors like substance use and adoption of positive health behaviors like proper diet and exercise (Lewis & Butterfield, 2007; Duncan et al., 2006) . However, evidence also suggests that social regulation efforts may be perceived as unnecessary, bothersome, or coercive, having neutral or even negative effects on treatment seeking and other health outcomes in some contexts (Franks et al., 2006; Pescosolido et al., 1998a; Wild et al., 2006; Lewis, 2005) . In fact, individuals may exercise agency in how they consciously and subconsciously draw on network ties and resources, "pushing back" against networks' regulatory efforts and selectively activating relationships that are perceived more favorably or that offer desired benefits (Perry & Pescosolido, 2012; Perry & Pescosolido, 2015; Hurlbert et al., 2000) .
Social networks are also instrumental in influencing individuals' orientations toward health and health care-a function often conceptualized as access to cultural health capital. Shim (2010) defines cultural health capital as "the repertoire of cultural skills, verbal and nonverbal competencies, attitudes and behaviors, and interactional styles" (p. 1) that influence relationships between providers and patients, as well as outcomes of health services. The particular set of preferences, beliefs, and attitudes about health and illness, help-seeking, and formal health care that a person holds structures behaviors around health and health care utilization (Bourdieu, 1977; 1990; Lo & Stacey, 2008) . In particular, cultural health capital patterns conscious and unconscious beliefs about what behavior constitutes a possible and preferable response to a health crisis (Perry & Pescosolido, 2015) . Importantly, individuals' orientations toward health and health care are developed through interaction with social network ties and exposure to the cultural capital made available by these ties (Lo & Stacey, 2008) . Consequently, individual agency and behavior operates within the boundaries of the cultural health capital accessible through personal social networks and relationships, both past and present (Perry & Pescosolido, 2015) .
Social networks and recovery from serious mental illness
Before discussing the role of social networks in recovery, it is useful to briefly outline how mental health professionals and consumers currently conceptualize recovery from serious mental illness. The psychiatric consumer/survivor movement was instrumental in reforming modern notions of recovery (Davidson et al., 2005) . Previously, recovery had been defined as a reduction in symptoms of mental illness to the extent that they no longer interfere with daily functioning. However, research indicating that only about one-quarter to two-thirds of individuals with serious mental illness ever achieve this benchmark led to new ways of thinking about mental illness recovery. Specifically, the concept of recovery was shifted toward a process of overcoming ". . . poverty, substandard housing, isolation, unemployment, loss of valued social roles and identity, loss of sense of self and purpose in life . . . in order to retain or resume some degree of control over their own lives (481: Davidson et al., 2005) ." In short, recovery does not mean freedom from symptoms of mental illness, but a reduction in the adverse consequences of symptoms (and treatment), including investment in a life with value and meaning (Hendryx et al., 2009; Mezzina et al., 2006; Padgett et al., 2008) .
Evidence suggests that social network ties may have a strong and lasting influence on the entire recovery process, from initial interpretations of symptoms to compliance with mental health professionals' advice. The onset of serious mental illness precipitates engagement with lay social networks, which shape key decisions about how to respond to acute symptoms and crisis (Pescosolido, 1992) . In early work on pathways into mental health services, Kadushin (1958) noted that a meaningful proportion of people in treatment are influenced by friends or family members to seek care. He argued that accepting one's problems as psychiatric in nature requires a redefinition of the self as a person with mental illness that is heavily dependent on the appraisals of significant others (1955; Kadushin, 1966) . Mirroring modern notions of cultural health capital, Kadushin's research demonstrated that there were "friends and supporters of psychotherapy"-a personal network characterized by a set of shared norms and values, which, as a whole, constituted a favorable orientation toward psychotherapy. Members of these networks held less stigmatizing attitudes toward emotional problems and psychiatric services, were more apt to respond to such problems with sympathy and understanding, and were more likely to discuss their own mental health symptoms and treatment with others. Not surprisingly, then, Kadushin found that membership in this kind of network shaped respondents' definitions of psychiatric problems, pathways to care, and persistence in psychotherapy.
Contemporary research supports Kadushin's findings, demonstrating the critical role of lay caregivers in promoting or obstructing entry into mental health services (Carpentier et al., 1999; Cusack et al., 2004; Hansen & Aranda, 2012; Lindsey et al., 2010; Pescosolido et al., 1998a; Pescosolido et al., 1998b; Spoont et al., 2014; Thoits, 2011; Villatoro & Aneshensel, 2014) . In addition, lay supporters who advocate formal mental health services as the appropriate solution to symptoms of mental illness may be important sources of validation of entry into care and support for the treatment process. Consequently, the attitudes and values to which patients are exposed may also influence the outcomes of treatment (Padgett et al., 2008) . Social networks hold their own cultural disposition toward the medical system and health professionals, and this can have an important bearing on how, when, and under what circumstances individuals engage with the treatment system, and the relative impact this engagement has on their response to illness.
A central argument of this paper is that the strength of the therapeutic relationship or the efficacy of mental health services may be compromised in the context of a lay social network that has a negative orientation toward psychiatry or medical professionals. Since cultural health capital informs sense-making during interactions with formal treatment providers (Lo & Stacey, 2008) , exposure to a shared culture of mistrust and skepticism toward formal health care providers in the individual's community network may reduce engagement, motivation, and (Bourdieu, 1986; Centola, 2010; Trotter et al., 1995) . Moreover, holding beliefs that are dissimilar to close members of one's network can create cognitive imbalance that provokes stress, initiating conscious or unconscious actions that reduce conflict (Heider, 1958; Hummon & Doreian, 2003; Lazer et al., 2010) . These actions may include severing relationships, changing one's own views to more closely align with others', or working to persuade others to change their beliefs. Because people with mental illness have high support needs, they may be particularly motivated to model their orientation toward formal health care on that of their social networks to maintain cognitive balance and reinforce these supportive relationships (Kenny, 1994; Lazer et al., 2010) . In other words, in addition to influencing pathways into treatment, one's lay social network may also affect the efficacy of mental health services, facilitating authentic engagement with professionals and the therapeutic process, and increasing adherence to treatment plans and goals.
There is some existing research that supports this central hypothesis, suggesting that the people mental health patients turn to in crisis can have significant implications for recovery (Padgett et al., 2008) . Turning to weaker network ties or those that are unsupportive of formal treatment, for example, has been shown to correspond with lower social satisfaction, quality of life, and fulfillment of social roles, all of which represent important dimensions of recovery from serious mental illness (Perry & Pescosolido, 2015) . Conversely, embeddedness in a network that is supportive of formal medical treatment corresponds to more promising recovery outcomes, including improved mental health functioning (Perry & Pescosolido, 2015) . Along the same lines, having networks that promote access to accurate, evidencebased information about managing illness symptoms can have beneficial outcomes (Cummings & Kropf, 2009 ).
The role of mental health treatment in recovery
As individuals manage an episode of mental illness, interactions with health care professionals, the quality of these relationships, and the trust they place in experts may have an important bearing on their behavior and attitudes toward treatment (Horvath et al., 2011; Laugharne & Priebe, 2006) . About one in three individuals with serious mental illness who have contact with mental health services withdraw from care (Kreyenbuhl et al., 2009) . Because continued contact with treatment providers is associated with positive health outcomes among this population, efforts to understand characteristics that correspond to treatment dropout, retention, and continuity of care is critical. A large literature focuses on the therapeutic alliance and satisfaction with providers (Rogers, 1951; Cruz & Pincus, 2002; McCabe & Priebe, 2004) . Findings demonstrate that ongoing positive interaction between patients and their providers corresponds to greater compliance with prescribed medications and continuity of care (Curtis et al., 2010; Adair et al., 2005) . Moreover, a positive relationship between mental health providers and their patients in community mental health clinics predicts greater patient readiness to take on the role of managing their wellbeing and treatment (Allen et al., 2015) . In all, satisfaction with the treatment patients receive is associated with a reduction in symptom burden (Adams et al., 2007) , perhaps reflecting the efficacy of care. Alternatively, in the presence of a weak therapeutic bond and dissatisfaction with mental health services, prescribed treatments may be perceived as coercive, contributing to non-compliance, disengagement from treatment, and, ultimately, poorer recovery outcomes (Roe et al., 2009; Johansson & Eklund, 2006) .
Patients' opinions about medical professionals and psychiatric treatment may also influence their perceptions of its efficacy. Research indicates that negative attitudes among patients toward treatment correspond to a weaker therapeutic alliance (Barrowclough et al., 2010) , whereas a strong therapeutic alliance is built on a foundation of trust in mental health providers and the treatment process. Because individuals' attitudes toward mental illness and treatment are formed and evolve through interaction with family, friends, and other network members (Pescosolido, 1992) , it is likely that the culture of the lay social network shapes the treatment process (Perry et al., 2016) . Whether the lay network and the treatment network are in sync or at odds may be critical for continuity of care and adherence with medical regimens (Pescosolido, 1996) . However, little is known about how the broader lay social context influences relationships between treatment providers and their patients, and most importantly, how network interactions shape health and social outcomes for individuals.
In the current study, we leverage egocentric social network methods to examine how lay social networks influence the outcomes of treatment episodes. We advance the notion that lay and treatment environments may operate in harmony or work at cross purposes. In addition, we extend existing research on lay social network effects in mental health to a later stage of the illness career, examining the outcomes of mental health treatment rather than patterns of utilization alone. This strategy provides a more rigorous and comprehensive test of the influence of network context, revealing whether the presence of lay supporters shapes recovery after entry into treatment. While the network perspective on the illness career has existed since Kadushin (1958) , this is, to our knowledge, the first study to empirically examine whether the relationship between perceived treatment experiences and recovery outcomes over time is contingent on cultural attitudes toward medical professionals present in the social networks of mental health clients. In addition to having implications for network theory, this analysis may provide important insights about the role of family and friends in shaping outcomes of care by influencing the patients' views of treatment and consequences of following medical advice.
Data and methods

Sample
The Indianapolis Network Mental Health Study (INMHS) uses egocentric network methods to identify relationships between the early mental illness career and social network dynamics. Though fielded between 1990 and 1997, the INMHS is the only network study of first-time mental health patients, and remains one of the most detailed longitudinal, network-based studies of people with mental illness. However, because respondents were recruited following entry into treatment, our analyses cannot address the social network factors affecting who enters formal treatment and why.
1 A large population study would be required to capture enough untreated individuals with serious mental illness to trace utilization trajectories, making it cost-prohibitive to conduct the kind of in-depth investigation of social networks undertaken in the INMHS. For this reason, the INMHS focused on "first-timers," attempting to capture people with serious mental illness as close to entry into the treatment career as possible.
Respondents for the INMHS were recruited from two large public and private hospitals (including an embedded community mental health center). Recruitment, including assessment for inclusion criteria, occurred in emergency rooms and crisis centers. Some respondents were subsequently hospitalized, but the majority were referred for outpatient treatment. The following inclusion criteria were used: Being aged 18 or older, receiving an Axis I psychiatric research diagnosis (based on the Structured Clinical Interview for DSM-III-R; Spitzer et al., 1990) , experiencing first major contact with the mental health treatment system ("When was the first time you saw someone for emotional or psychiatric problems?"), and having a mental illness history of no longer than 2 years ("When did this begin, or when did you first notice something was wrong?"). All new patients meeting these criteria were asked to participate in face-to-face interviews, which were conducted within 3 months of initial contact. Those not meeting these screening criteria were not invited to participate (e.g. patients who had previously sought medical help for psychiatric problems). The response rate was 66.4%.
A total of 173 individuals (i.e. egos, or focal persons) participated in the first round of face-to-face interviews. A total of 26 respondents (15%) were dropped due to missing data on study variables, with 23 of these dropped due to missing data on household income.
2 After dropping cases with missing data, the effective sample size is 147 respondents, who provided information about 2,080 members of their network (i.e. alters), including friends, family members, coworkers, neighbors, mental health treatment providers, and others. Each focal respondent was interviewed up to three times-shortly after the point of entry into treatment (baseline), approximately 10 months after baseline, and approximately 24 months after baseline. These data are unbalanced due to attrition from the study over time, though respondents were contacted at wave 3 even if they did not participate in wave 2. This strategy resulted in 273 person observations, such that each focal respondent was interviewed about two times, on average. Alters were identified and linked across waves of the study.
Measures
Dependent variables
Five dependent variables are employed as indicators of overall functioning and wellbeing, consistent with modern definitions of recovery from serious mental illness. Four of these variables are standardized since the natural units are uninterpretable, while the natural units are retained for the fifth (Global Assessment of Functioning (GAF)). Rosenberg's self-esteem scale (Rosenberg, 1965 ) measures feelings of selfworth, and is comprised of five items measured on a five-point Likert scale (e.g. I am able to do things as well as most other people.). Non-missing items are averaged such that higher values signify better self-esteem (alpha = 0.83). Improvements in self-esteem over time are associated with recovery, as feelings of worthlessness and lack of purpose associated with serious mental illness abate.
Mastery reflects the extent to which a person's life chances are perceived to be under their own control, as opposed to being left up to fate. This is measured using three items (e.g. What happens to me in the future mostly depends on me.) assessed on a five-point Likert scale, where non-missing items are averaged to produce a scale ranging from 1 to 5 (Pearlin & Schooler, 1978) . Higher values indicate stronger feelings of mastery. Mastery over one's environment should increase in conjunction with recovery as people with mental illness begin to gain a sense of control over their symptoms.
Perceived success at functioning in various social roles is also assessed using a scale that includes 25 items asking "how good or successful" the respondent is at being (social role). It includes family roles (e.g. parent, son/daughter, sibling), work and volunteer roles, friend, neighbor, and church member, etc. Responses range from "poor" to "good" (higher = more success) and are averaged (alpha = 0.81). A key feature of recovery is a successful return to previously held social roles, such as employee and friend.
A recovery optimism scale assesses respondents' feelings about how they see themselves in the future, and includes items like, "I will continue to be dependent on my family," and "I will be able to function very well in the community." Six items are measured on a five-point Likert scale and averaged (negative items reverse coded) such that higher values equal more optimism about their mental health recovery (alpha = 0.70). As respondents recover from serious mental illness, we expect improvements in their perceptions of their ability to function independently in the future.
Finally, GAF is included as an indicator of how well a person adapts to challenges of daily living. It is a scale used by mental health professionals and researchers to rate psychological, social, and occupational functioning. With minimal training, interviewers are able to subjectively but reliably evaluate the functioning of respondents at the conclusion of the interview (Startup et al., 2002) . It ranges from 0 to 100, where higher values signify better functioning. We expect increasing GAF scores to correspond to recovery from mental illness.
Independent variables
As noted above, data were collected on respondents' alters across a broad range of social domains. Each domain had a corresponding name generator, with no limitations on the number or types of people respondents could name. The 13 name generators used to elicit network ties include: contacts during the illness episode (e.g. people that ego talked to, got help or advice from, etc.), household members, partner/spouse/boy or girlfriend, family members in regular contact, coworkers, classmates, fellow volunteers, close friends, casual friends, enemies, important matters discussants, health matters discussants (Perry & Pescosolido, 2010) , people with similar problems, significant hospital/clinic staff and other treatment providers, and people who help or hinder medication compliance. This approach provides a near inventory of people who have semi-regular contact with respondents (i.e., total network), including ties of great significance (e.g. core supporters) as well as those who may play a more peripheral or unidimensional role (e.g. neighbors, coworkers, etc.). For additional details on name generators and scales used in the INMHS, full versions of the instruments are available on the study website (http://www.indiana.edu/ icmhsr/instruments.html).
Measures of network characteristics are computed by aggregating information provided about each alter. All models control for social network size, which is the number of unique alters mentioned in response to any name generator in each wave.
3
Mean network trust in physicians 4 is based on an item asking how much each alter "trusts doctors to take care of people's problems." It is measured on a three-point Likert scale and averaged across all alters in a network, resulting in a potential range of 1-3. When a respondent selected "don't know" on this item for a particular alter, the alter-level observation is effectively coded to the mean for that ego network due to aggregation. Consequently, missing data at the alter level do not contribute explanatory power to the models, consistent with a lack of familiarity with an alter's attitudes toward doctors.
5 Also, mental health professionals are eliminated prior to calculating mean network trust in physicians, consistent with our goal of measuring lay network attitudes. This strategy also avoids the potential confounding effects of number of mental health professionals in the network on recovery outcomes.
To determine the extent to which the lay network's trust in physicians moderates the influence of the treatment experience over and above one's own attitudes toward the medical system, we control for respondents' own confidence in physicians. This variable is computed by taking the average of five items that scale together in exploratory factor analysis, including "I often doubt some of the things doctors say they can do" and "for most kinds of illness, it is the doctor who can help you the most." This confidence in physicians scale ranges from 1-5 and higher values indicate more confidence (alpha = 0.65).
We conduct growth models of recovery where an important component of the analysis is the effect of time. Time is indexed using actual months in the treatment career, measured as time since baseline recruitment and first entry into treatment. Although efforts were made to interview respondents at 10-month and 24-month follow-ups, some interviews were conducted earlier or later due to the difficulty of scheduling or locating respondents. Using a measure of real time rather than study wave provides a more accurate measure of progression through the treatment career. Months in treatment is coded to years in treatment (to two decimal places) to improve the interpretation of coefficients.
Time-variant sociodemographic characteristics of respondents (e.g. educational attainment, income, employment status, and marital status) can shape the structure and function of personal community networks over time, as well as recovery from mental illness (Ajrouch et al., 2001; Marsden, 1987; Peek & O'Neill, 2001 ). Consequently, we consider these variables as controls in regression analyses. While time-invariant sociodemographic characteristics (e.g. gender, race, diagnosis) are considered for the purposes of providing sample descriptive statistics, they are not included in multivariate regression models due to the fixed effects modeling strategy described below. Time-variant socioeconomic status is measured using years of education and categorical household income coded to the midpoint at each wave of the study. Marital status is measured using a binary variable representing currently married, and employment with a binary variable reflecting full-time employment. Cell sizes are insufficient for more fine-grained analysis of marital and employment status. All models also control for a binary indicator of current mental health treatment, which is 1 if the ego respondent is currently receiving mental health services and 0 otherwise. All respondents were receiving treatment at baseline since they were recruited from treatment facilities, though not all were in treatment at the time of follow-up interviews.
Treatment experiences are measured at the ego level using a single scaled variable. It assesses satisfaction with various aspects of treatment, including overall assistance received at the treatment facility (hospital or CMHC), help linking to community services, help coping with crisis, amount of contact with treatment providers, and support and comfort offered by treatment providers. All items are measured on a five-category Likert scale. All valid responses are averaged to compute a scale with a potential range of 1 to 5, where higher values signify more satisfaction with various aspects of treatment (alpha = 0.95). We expect more positive treatment experiences to be associated with better recovery outcomes.
Analysis
Two-level fixed effects models are used with Level-1 observations over time nested in Level-2 ego respondents. These models adjust for the lack of independence between observations nested within egos and alters, and are appropriate for unbalanced and longitudinal data. A major advantage of fixed effects models is that they address omitted variable bias, which is an important threat to causal arguments in social influence studies (Allison, 2005) . They are often called "within-person" models because all between-person variation is conditioned out of the regression equation, and each person effectively serves as their own control in a model of intra-individual change over time. Consequently, fixed effects models control for all observed and unobserved heterogeneity in time-invariant (i.e. stable) characteristics, including anything that happened in the past (e.g. what networks looked like prior to entering treatment) and variables like genetic risk for psychiatric disorders. However, a disadvantage of fixed-effects models is that they sacrifice efficiency for unbiased parameter estimates, making it more difficult to detect significant results compared to random effects models (Clark & Linzer, 2015) . Consequently, variables like marital status that are highly predictive of mental health outcomes in betweenperson analyses may not be statistically significant in a fixed effects model either because (1) they don't change much over time within persons; or (2) all stable and past characteristics that influence both likelihood of entry into marriage and wellbeing are controlled.
The analysis proceeds in two steps. First, to assess change over time in key variables in this analysis, we conduct multilevel regression analyses predicting treatment variables, network characteristics, and recovery outcomes using the time variable (i.e. years in the treatment career), controlling for time-variant sociodemographic variables. We present predicted values at baseline, 1 year, and 2 years after entry into treatment to indicate how each variable changes over time, as well as significance tests for the time variable.
Second, we employ fixed effects regression models to examine how treatment experiences and network trust in the institution of medicine is associated with recovery outcomes, beginning with the point of entry into mental health treatment and ending about 2 years later. We present both main effects and interaction models. Interactions are detected using pooled regression models with an interaction term. The network trust variable (the moderator) is divided into tertiles for the purposes of testing the interaction since both variables being interacted are continuous. The significance of interactions is determined using Chow-type tests of the equality of coefficients. To facilitate interpretation of the interaction models, predicted values on standardized dependent variables are presented across treatment experiences and over values of mean network trust in doctors.
All models control for time-variant sociodemographic variables that could confound the relationship between attitudes toward treatment and recovery outcomes. We also include a binary variable indicating whether the respondent is currently in treatment. This ensures that being in any treatment per se is not confounded with evaluations of treatment. We also model the effects of aggregated mean network trust in doctors, excluding mental health treatment providers. We use mean trust in physicians because, of the measures available, this variable most closely operationalizes cultural attitudes that are consistent with network confidence in the institution of medicine. All models control for network size because smaller networks tend to be more homogenous with respect to attitudes. Models also control for respondent confidence in physicians to avoid the confounding effects of one's own attitudes, which may influence reporting of alters' attitudes, and to isolate network effects. The scaled dependent variables are relatively normally distributed, making linear fixed effects regression an appropriate estimation procedure. These scales are standardized to facilitate interpretation, except for GAF, which is measured in interpretable units. Variance inflation factors and Cook-Weisberg tests indicate that levels of multicollinearity and heteroskedasticity are unproblematic.
Results
Table 1 presents sample descriptive statistics at baseline. These indicate that 68% of respondents in the analysis sample are women; 76% are White and 24% are Black. Respondents range in age from 18 to 72 (mean = 30.9 years) with an average education of 11.6 years and household income of $24,190. About one-third are currently married. About 8% of respondents are diagnosed with bipolar disorder, 55% with major depression, 9% with schizophrenia, schizoaffective disorder or similar, and 28% with less severe disorders. Though these data are not shown in Table 1 , most respondents lived and worked independently (e.g. 86% lived alone, with a spouse/partner, or with a roommate; 78% were currently working, in school full time, or keeping house). Table 2 presents predict values for key independent and dependent variables over time, controlling for time-variant sociodemographic characteristics of respondents. Respondents' confidence in doctors is predicted to be slightly better than neutral at the point of entry into treatment (3.56 on a five-point scale), and the predicted value for the sample declines slightly (but not significantly) over time. Treatment satisfaction in the sample is also fairly positive, with a predicted value of 3.62 on a five-point scale, and is stable over time. The predicted network size for the sample increases significantly over time from about 22 alters at baseline to over 23 after 2 years in the treatment career (p < 0.001). This may be indicative of a reduction in social withdrawal that is characteristic of major depression (the diagnosis held by over 50% of the sample). Network mean trust in physicians is predicted to be slightly higher than the scale midpoint (2.24 on a three-point scale), indicating that most network members have a neutral or positive orientation toward medical professionals at baseline, and the predicted value changes very little over time for the sample as a whole.
With respect to recovery outcomes, changes in the predicted values for the sample over time are indicative of improvements in mental health. The predicted value of self-esteem increases significantly over time from 3.46 at baseline to 3.75 after 2 years (five-point scale; p < 0.05). Perceptions of mastery also increase significantly from a predicted value of 3.22 on a five-point scale at entry into treatment to 3.61, 2 years later (p < 0.001). Predicted role functioning increases slightly, but not significantly, while recovery optimism declines slightly (not significant). Finally, and most remarkably, the predicted value for the GAF scale, which has a potential range from 1 to 100, increases from 50.86 at the point of entry into treatment to 72.12, 2 years later (p < 0.001).
Effects of treatment experiences and network characteristics on recovery outcomes
Regression of five indicators of mental illness recovery on treatment experiences and social network trust in doctors is presented in Tables 3 and 4 . As shown in Models 1 and 3 of Table 3 , increasing confidence in doctors is associated with lower levels of self-esteem (b = −0.39, p < 0.05), while better experiences in treatment are associated with higher levels of mastery (b = 0.31, p < 0.01). Additionally, Model 3 Table 3 . Fixed effects linear regression † of self-esteem, mastery, and role functioning on the interaction of treatment satisfaction and social network trust in doctors, INMHS. Respondents  147  147  147  147  147  147  Observations  273  273  273  273  272 273 R 2 0.08 0.14 0.13 0.17 0.06 0.10 † Models present y-standardized coefficients and standard errors in parentheses; ‡ Mean network trust in doctors is divided into tertiles and the comparison group is low trust; * = p < 0.05; * * = p < 0.01; * * * = p < 0.001 (two-tailed tests).
Self-esteem
of Table 4 shows that having larger social networks is significantly associated with higher GAF scores (b = 3.38, p < 0.001).
The lack of main effects belies significant interactions between treatment experiences and attitudes toward doctors present in the social network. Tables 3 and 4 present regressions that include an interaction term for reporting positive experiences in treatment and network trust in doctors. Every interaction model is significant at p < 0.05. In the cases of self-esteem, mastery, role functioning, and recovery optimism, high network trust in physicians significantly moderates the effect ‡ Mean network trust in doctors is divided into tertiles and the comparison group is low trust; * = p < 0.05; * * = p < 0.01; * * * = p < 0.001 (two-tailed tests).
of treatment experiences. For GAF score, the interaction terms for both moderate and high network trust are large and positive, though only the term for moderate trust achieves significance at p < 0.05 (p-value for high trust interaction term is 0.13).
As shown in Figures 1-5 , the effects of having positive treatment experiences on recovery outcomes over time are dependent on the social network culture around confidence in medical institutions. At low levels of network trust in doctors, when alters are skeptical of the value of medical treatment, ego's own experiences in treatment have no impact on psychosocial aspects of recovery over time. However, at moderate and/or high levels of network trust in doctors, more positive treatment experiences are related to better recovery outcomes. Specifically, for individuals whose networks are in the top tertile of network trust in doctors, predicted selfesteem and role functioning increase by about one-quarter of a standard deviation, respectively, for each one-standard deviation increase in treatment satisfaction, net of controls. The relationships between treatment satisfaction and mastery and recovery optimism among people whose networks have high confidence in doctors are even larger in magnitude, with a one-standard deviation increase in positive treatment experiences being associated with a one-half standard deviation increase in these outcomes. Finally, the moderating role of network trust in doctors exhibits a slightly different pattern for GAF. Among individuals with moderate or high network trust in physicians, GAF is predicted to increase slightly over time in conjunction with increases in positive treatment experiences. In contrast, among those whose networks have low confidence in doctors, predicted GAF decreases by about six points for each one-standard deviation increase in positive treatment experiences.
individuals diagnosed with serious mental health problems. Positive relationships and experiences with mental health providers facilitate recovery when the lay network culture is pro-medical, but have no effect (or a negative effect, for one outcome) on the recovery process when the lay network is hostile to medical professionals. In other words, higher satisfaction with treatment is beneficial for recovery outcomes only in the context of a network culture that is supportive of formal medical services. Specifically, the combination of a community-based pro-medical network culture and positive treatment interactions is associated with better self-esteem and mastery, improved role functioning, greater optimism about one's prospects for recovery, and improvements in overall psychological, social, and occupational functioning. In short, the effectiveness of even positive treatment experiences hinges on the moderating influence of cultural characteristics of lay social networks. Though our research cannot identify the mechanisms underlying the observed interaction between lay network culture and treatment experiences in recovery, there are a number of possible explanations. First, social networks may influence individuals through shared cultural health capital, including attitudes, norms, and values around health and health care utilization. Kadushin (1962; 1966) argued that membership in a social network characterized by a positive orientation toward psychotherapy is essential for the efficacy of treatment. He reasoned that psychiatry's professional norms prohibit informal social interaction between practitioners and their clients, in part because an effective therapeutic relationship requires objectivity. However, despite the importance of interactive distance between psychiatrist and client, Kadushin theorizes that cultural distance (i.e. the absence of shared norms, values, and behaviors) and personal distance (i.e. a lack of empathic understanding) threaten the stability of a therapeutic relationship. Therefore, members of lay social networks provide a critical function, transmitting shared culture and experiences that bond mental health practitioners and their clients in the absence of direct informal interaction. More specifically, it is the network of laypeople that socializes individuals to define their problems as psychiatric in nature, recruits them into formal treatment, and supports the goals of therapy. Kadushin (1958) calls this process "bridging the social distance gap (529)," and asserts that cultural and experiential congruence between client and practitioner hinges on access to a community of lay supporters that possesses confidence in psychiatry as a profession, and perhaps in the institution of medicine more broadly.
Second, when a patient's experiences in treatment are incongruous with the attitudes and beliefs of one's network members, this might create cognitive imbalance and distress. Individuals who rely on psychopharmacological treatments, clinical psychotherapy, or other medical interventions to function well in day-to-day life may reframe this reliance as dependence or weakness if they are receiving negative messages from network members about the medical establishment. The result could be reduced self-esteem, mastery, and lower perceptions of one's ability to successfully perform social roles without these medical interventions. Consequently, the antimedical messaging being transmitted through networks might negate some or all of the progress being made toward these elements of recovery in the clinical encounter. In contrast, having a network that is supportive of the medical establishment and confident in doctors could provide validation for an individual's chosen course of action-namely, entry into medical treatment. In other words, having "buy-in" from others in the network provides affirmation of the goals and means being pursued in treatment, thereby improving the therapeutic alliance and increasing the efficacy of therapy. Because people with mental illness are already vulnerable and experiencing a major identity shift, they may be particularly susceptible to the psychosocial effects of congruence or incongruence with the predominant culture of their network. Some might even be compelled to rethink their orientation toward formal health care, bringing it in line with their network culture, to maintain cognitive balance and reinforce much-needed supportive relationships (Kenny, 1994; Lazer et al., 2010) .
Third, network members' trust in doctors may reveal more about the nature of their own interactions with people with serious mental illness than about the patients' experiences in treatment. Strong confidence in doctors may reflect endorsement of a medical model of illness, and specifically mental illness. This, in turn, could lead to less stigmatization and more sympathetic reactions to disclosure of serious mental illness, and greater willingness to provide emotional or instrumental support (Kadushin, 1958) . High levels of trust in the medical establishment may also be indicative of more open and supportive lines of communication about mental illness and related problems between those with more confidence in medical professionals and people recently diagnosed with a psychiatric disorder. It is possible that the efficacy of treatment hinges, in part, on a strong social safety net in the lay community that is supportive of the formal treatment process.
Limitations and future directions
A limitation of this study is the age of the data, which were collected prior to the Patient Protection and Affordable Care Act and many important changes in the mental health treatment system. Increasingly, the functions of the public mental health system have been taken over by the criminal justice system, blurring the lines between psychiatric treatment and criminalization (Fisher et al., 2016) . Many individuals with serious mental illness now receive treatment in jails and prisons. At the same time, continuing deinstitutionalization and shrinking public funding for mental health initiatives (especially for the most ill individuals) have reduced access to care in the community, increasing family responsibility for people with serious mental illness (Scheid, 2016; Schutt, 2016) . It is not certain how these changes might have affected the data and therefore the results of this paper, but it is clear that lay social networks-and especially family members-have become an increasingly important and influential factor in the contemporary landscape of mental health treatment and recovery. In the future, the moderating role of lay network culture on the efficacy of positive treatment interactions should be examined using larger and newer datasets.
In addition, we operationalize membership in a network culture that is supportive of mental health treatment using a single limited measure-trust in doctors. Ideally, we would employ a more multidimensional strategy for assessing cultural orientation toward medical and mental health treatment. This might include measurement of alters' level of education, knowledge of psychiatric disorders, experience using mental health services, the degree to which they hold stigmatizing attitudes about people with mental illness, and a scale capturing different dimensions of attitudes toward medical professionals. Though the egocentric social network design has many advantages (e.g. ability to collect specific information about regular interaction partners across a variety of social contexts), its high respondent burden prohibits the inclusion of a large number of name interpreters (i.e. items asked about each alter). Nonetheless, a study that was targeted toward measurement of cultural health capital, in conjunction with social network methods, could better capture network culture around health and medicine.
Finally, it is well known that there are systematic racial and ethnic inequalities in experiences in the health care system and distinct attitudes toward doctors and the medical establishment (Boulware et al., 2003; Wright & Perry, 2010) . Because the majority of the INMHS sample was White, it was not possible to test for group differences in the effects of patient or network trust in doctors on recovery outcomes, or to determine whether network culture and treatment experiences interact in unique ways for different racial and ethnic groups. These research questions should be addressed in the future in a way that is sensitive to racial and ethnic health and health care disparities and experiences at the intersection of different race, gender, and socioeconomic statuses.
Conclusion
Despite these limitations, the INMHS is unique in its longitudinal design, beginning with first major entry into treatment-and its detailed assessment of characteristics of network ties across a variety of community and treatment contexts. Moreover, this research makes important contributions to our understanding of how lay and professional contexts interact during the early stages of an episode of illness. Our findings support Kadushin's (1966) classic theory of the influence of personal social networks in pathways to formal care. Rather than seeing the decision to enter mental health services as an individual, rational choice, he saw membership in networks with "cultural and psychiatric sophistication (796)" as a critical determinant of the definition of and response to psychiatric symptoms (see also Pescosolido, 1992) . Here, we extend this theory to more advanced stages of the illness career, demonstrating that the effects of treatment interactions up to 2 years after entry into care are moderated by the presence of lay networks that are supportive or skeptical of medical professionals. Moreover, our findings illustrate the long reach of lay network culture into even the most private and formalized relationship-that of provider and patient. From a practical standpoint, then, it may be necessary to cultivate lay supporters of psychiatry among clients without naturally occurring mental health allies. Along these lines, participation in group therapy and programs like the club house model may be beneficial for creating an artificial community that is knowledgeable about mental health services and supportive of clients' therapeutic goals and recovery (Jackson, 2001; Staples & Stein, 2008) . Alternatively, there are a number of evidencebased models that are aimed at increasing support for patients' recovery goals among existing networks, including community support systems approaches, consumercentered family models, and related evidenced-based interventions for families (e.g. psychoeducational therapy). These more holistic and inclusive treatment models embrace the critical role of lay supporters and community integration in treatment efficacy (Lucksted et al., 2012) . For example, participation in NAVIGATE-an innovative, comprehensive community care program that includes psychoeducation for families-was recently found to be associated with better recovery outcomes (i.e. treatment retention, improvement in quality of life and symptomatology, improvement in vocational and educational functioning) compared to usual community care (Kane et al., 2016) . These kinds of evidence-based interventions are designed to facilitate collaborative management of people with serious mental illness by professionals and family members, including coordinating treatment, ensuring medication compliance, and involving family members in treatment planning (Dixon et al., 2014; Lucksted et al., 2012) . Our findings underscore that achieving buy-in from members of lay community networks is critical for the success of therapeutic interventions.
